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Abstract
This paper reviews randomized, controlled trials (RCTs) that have used a physical activity/exercise 
intervention in older adults with heart failure and reported outcomes of physical function and/or 
health-related quality of life. An integrative review was necessary because a literature search 
indicated no reviews have been done regarding these outcomes which are deemed very important 
by the older adult population. Computerized database search strategies by authors between 2002 
and 2015 resulted in 163 studies, with 12 meeting inclusion criteria. Interventions were performed 
in clinic and home-based, group and/or individual settings with durations from three to 12 months. 
Interventions were varied. Common methodological weaknesses of the studies include lack of 
theory guiding the intervention, small sample and low minority representation. Strengths included 
detailed intervention methods. There was a moderate effect of interventions with no reported 
adverse effects. Further work is essential to identify successful strategies to support older adults 
with heart failure to increase their physical activity levels.
Introduction
Aging is associated with a higher prevalence of chronic disease that can negatively affect 
physical and functional abilities in older persons.1 An estimated 80 percent of older adults 
(65+) in the United States (U. S.) currently suffer from one or more chronic conditions.2 
Heart failure—a major chronic health condition of older age—greatly contributes to decline 
in the older adult’s physical function level, thus affecting self-care abilities. As heart failure 
progresses older adults often experience frequent exacerbations from which they may not 
fully recover. This continued decline places the older heart failure population at a high risk 
for dependence on others and is a catalyst to frequent hospitalization and long-term 
institutionalization.3,4 In spite of modern therapies, half of older adults diagnosed with heart 
failure will die within five years5 and quality of life deteriorates quickly in another one-third 
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of this population.3 The current medical cost of caring for heart failure patients in the U. S. 
is $32 billion annually and due to the continued growth of the older population, costs are 
predicted to be more than $77 billion by 2030.6 Many pharmacologic and medical 
treatments are critical elements in managing heart failure in older adults, however one area 
that receives less attention—but may be as important— is the role of physical activity in 
promoting cardiovascular health, and improving symptoms, function, and health-related 
quality of life in this population. In light of the deleterious effects of heart failure on the 
older adult’s functional abilities, coupled with the staggering costs of care for this 
population, a greater depth of understanding is needed regarding the structure and efficacy of 
existing physical activity interventions that promote physical function in older adults with 
heart failure. Thus the purpose of this integrative literature review was to synthesize current 
tertiary physical activity interventions promoting improved physical function and quality of 
life in older adults with heart failure, and to offer recommendations to promote physical 
activity/exercise in this population to improve outcomes.
Background
It is well known that physical activity such as walking greatly improves health in older 
adults.7,8 Moreover, physical activity can slow physiologic changes associated with aging 
and assist with the management of chronic disease.9 Physical function and the ability to 
perform self-care are also closely tied to physical fitness level.10,11 Unfortunately physical 
activity levels among older U.S. adults are alarmingly low. Less than 20 percent of the older 
adult population meets the U.S. physical activity guidelines.12,13 As older adults age they 
continue to decrease their level of engagement in physical activity. Additionally, symptoms 
associated with heart failure often further limit participation in physical activity. Lastly, 
older adults with heart failure often have multiple comorbid conditions compared to younger 
adults, thus contributing to further decline in the ability to be active and maintain physical 
function.4 Because of these unique characteristics of older adults with heart failure, proven 
physical activity interventions in younger patients with heart failure14 may not translate to 
this population.
As low physical activity level is among the most important risk factors for cardiovascular 
disease,15 primary prevention has been a key area targeted for interventions. However, older 
adults who have progressed to a diagnosis, and even complications, of heart failure may 
benefit also from physical activity/exercise interventions. Once a disease such as heart 
failure is established and has been treated in its acute clinical phase, tertiary prevention aims 
to reduce the impact of the disease on the individual’s function, health, and quality of life 
through restoring them to the highest level of function and minimizing complications.12 
Tertiary health promotion activities for heart failure extend into rehabilitation of the heart 
failure condition.
Development of tertiary physical activity interventions for older adults with heart failure 
supports the Healthy People 2020 initiative to “improve the health, function, and quality of 
life of older adults”16 through two primary objectives:
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1. Older Adult Objective 5: Reduce the proportion of older adults who have 
moderate to severe functional limitations and,
2. Older Adult Objective 6: Increase the proportion of older adults with 
reduced physical…function who engage in light, moderate, or vigorous 
leisure-time activities.16
In order to support the Healthy People 2020 objectives, researchers must determine effective 
interventions for the chronically ill older adult population. There is limited and possibly 
conflicting evidence related to physical activity/exercise intervention outcomes in older 
adults with heart failure thus there is not a consensus regarding appropriate physical activity 
prescription for this special population. Furthermore, many studies report cellular or 
physiologic outcomes such as arterial diameter changes, and V02max, or blood pressure 
improvements related to interventions, but do not translate how these changes may affect 
functional abilities or quality of life in the older adult. The lack of outcome measures 
meaningful to the older adult may limit adoption and use by clinicians, caregivers, and 
patients themselves. Evaluation of interventions that support and measure function and 
quality of life provides direction for clinicians to develop and/or encourage appropriate 
physical activity programs for older adults with heart failure.
Methods
Literature Search and Inclusion Criteria
The authors searched PubMed, Web of Science, and CINAHL research databases using the 
terms older adult, heart failure, exercise, physical activity, physical function, and quality of 
life for studies published between January 2002 and December 2015. A total of 163 studies 
were identified for further review. Abstracts were reviewed for the following criteria: 1) 
randomized controlled trial, 2) participant mean age of 65 years or older, 3) diagnosis of 
heart failure at time of intervention, 4) intervention included (but may not be limited to) 
physical activity or exercise, 5) sample size greater than 10 and, 6) outcome measures 
included physical function (assessed or self-reported) and/or reported health-related quality 
of life (HRQoL). Seventeen abstracts were identified for further review. Both authors 
reviewed the full study reports and independently assessed them for eligibility based on the 
defined inclusion criteria. On further review, four studies were missing one or more 
inclusion criteria (e. g. one of the study group’s mean age was < 65, depression score 
reported as HRQoL). If we did not reach the same decision after our independent review, we 
collectively reviewed the study, applied the criteria, and resolved through discussion. This 
occurred for one study, in which outcomes were reported in multiple publications, therefore 
only the original study17 investigating physical function and HRQoL was included for this 
review.
Results
Twelve independent studies (total 1149 subjects) met our search criteria. All but one study 
included the six-minute walk test (6MWT) in reporting of functional outcomes. Wall et al.18 
compared their participant’s function levels using the self-report Yale Physical Activity 
Survey (YPAS). Health-related quality of life was assessed using a specific heart failure 
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questionnaire (Minnesota Living with Heart Failure Questionnaire [MLWHFQ] or Chronic 
Heart Failure Questionnaire [CHFQ]) in all but one study in which Borland et al.19 used the 
Short Form-36 (SF-36).
Average participant age across studies was very similar at 70.1 years, with the exception of 
one study in which participant average age was 80.5 years.20 Study sample sizes ranged 
from 19 to 200 participants. Almost one-half of the studies had a female participation rate of 
42 percent or higher, and one study had an all-female sample. Minority participation 
information was included for less than 50 percent of the studies. Intervention times ranged 
from three to 12 months. Table 1 shows specific characteristics and outcomes related to 
physical function and HRQoL. Five studies17,1921–23 reported significant differences in 
physical function and perceived HRQoL between intervention groups and standard care/
control groups. Gary et al.24 reported significant improvements in function but not HRQoL, 
and Yeh et al.25 reported significant improvements in HRQoL but not function in their 
studies. Five studies18,20,26–28 showed no statistically significant differences between 
groups. All of the studies reported no participant adverse effects during the intervention.
There was a mix of intervention implementation methods, with four studies (33.3%) 
utilizing a group-based exercise/physical activity method, seven (58.3%) performing the 
exercise/physical activity intervention at an individual level, and one study using both group 
and individual methods (8.3%). Six studies incorporated both aerobic activity and resistance 
training, 19–21,23,27,28 and three studies administered aerobic interventions. 18,22,24 
Participants in Yeh et al. 25 performed Tai Chi, which incorporates aerobic and anaerobic 
activity. Three studies21,22,24 included additional components of education or cognitive 
behavioral therapy with their exercise intervention. Two studies18,28 conducted a long-term 
intervention (12 months duration). All other studies had short intervention periods (between 
two and four months). Seven studies (58.3%) had short-term follow-up (three to six months), 
with five studies (41.6%) evaluating outcomes long-term (at 12 months).18,22,23,27,28
Five studies contained a moderate to large sample size thus were able to identify smaller 
significant effects in the study population.20,22,23,27,28
Literature Analysis
Safety Considerations for Physical Activity/Exercise
The reviewed studies show moderate results of physical activity/exercise on function and 
HRQoL. However, just as important, none of the studies suggested any harmful effects were 
experienced by participants. These results are encouraging as older adults have been 
excluded often from heart failure trials on the foundation they are more frail and thus more 
likely to suffer adverse events.29 The combined result that these 12 randomized controlled 
studies shows that physical activity/exercise interventions can be safely performed by older 
adults with mild to moderate heart failure is promising. Our study findings are in line with a 
previous review of mostly older males that indicated physical activity and exercise training 
were safe practices for older adults with heart failure.30 It is well known that exercise 
improves cardiovascular health— even in those with heart conditions31–33—therefore 
Floegel and Perez Page 4
Geriatr Nurs. Author manuscript; available in PMC 2017 September 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
promotion programs of physical activity/exercise in heart failure patients should continue to 
be adopted by researchers and clinicians.
Intervention Components for Physical Activity/Exercise Effects on Function and HRQoL
Intervention type and dose—Intervention activities ranged from seated exercises, 
treadmill use, walking at home, to dancing, Tai-Chi, resistance training and high intensity 
training. In addition to physical training, three studies17,21,24 included education components 
in the intervention. The dose of physical activity/exercise training ranged widely across 
studies with session duration of 15 to 60 minutes, one to three sessions per week, with one 
study27 administering only three initial sessions with infrequent follow-up sessions. Only 
three studies reported the intensity of training ranging from 40%17 to 70%27,28 of maximal 
heart rate. None of the studies described similar treatment group processes with the 
exception of the two studies by Gary et al.,17,24 in which both employed an individual home-
based walking program. There was also a wide range of intervention periods across the 
studies, from three to 12 months. One-third of the studies were three month’s duration, two 
studies spanned each four and six months, while three studies were nine to 12 months in 
duration. The variability of intervention components in studies reporting significant 
differences lends support to the use of a variety of programs to aid older adults with heart 
failure to engage in physical activity. The ability to tailor interventions to the needs of the 
patient is a critical element in successful programs targeting older adults.34 Future studies 
need to replicate these diverse methods to add strength to current findings.
Intervention setting—A majority of interventions (five of seven) with positive function 
and/or HRQoL outcomes were delivered in a group setting.19,21–23,25 Of the five studies that 
reported no differences, two were group-based and three were individual-based 
interventions. While description of the intervention method was very good in most studies, 
only three studies provided adequate description of the group intervention setting,20,21,25 
which makes it difficult to replicate in the future. Austin et al. 21 attributes their community-
hall group and significant other support as factors that aided participants to reach goals. 
Although Witham et al.20 did not report significant results, their detailed description of the 
small group setting, activities, and spouse inclusion provides a template for future 
researchers interested in seated exercises for older adults. Of note is one individual-based 
intervention that reported significant results. Gary et al.17 described in detail the primary and 
alternate setting for their one-to-one individually tailored intervention. The authors identified 
assessment of individual preferences and assistance to form personal goals as important 
aspects of their study. The group setting may be an important component to address further 
for this population, however individually tailored interventions may be equally important.
Participant adherence—Participant adherence to protocols was measured in all of the 
studies, with wide variability in adherence across and within the individual programs. 
Previous studies show that adherence levels to a physical activity intervention may affect 
outcomes.35,36 In our analysis, one short term study (≤ 6 months) reported 94 percent 
attendance21 while another had much lower adherence (43 percent of participants attending 
≥ 80 percent of the exercise program).28 The level of contact from investigators may play a 
role in adherence, with studies incorporating frequent contact (at least weekly to start and 
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monthly if long-term) reporting higher participation rates than those studies providing few 
contact points. Austin et al.21 performed twice weekly group sessions for two months, and 
weekly group sessions for the next four months with a resulting 94 percent attendance 
during their six month program. Borland et al.19 reported 80 percent session attendance in 
their three month study that offered twice-weekly group-based training, and also found 
significant differences between groups. In comparison, researchers in Jolly et al.27 visited 
participants only three times at home and performed three follow-up phone calls during their 
six month intervention. Participation rates dropped from an initial 81 percent to 54 percent at 
six months. Active supervision during the program may also influence outcomes. McKelvie 
et al.28 reported significant differences at the end of three months where participants 
received weekly supervised training (in which participants trained for 2.3 ± 0.4 sessions per 
week) but no differences at 12 months where participants were without supervision for an 
extended period of time (training attendance dropped to 1.7 ± 0.4). These findings support 
outcomes reported by Davidson et al.22 in which participant supervision ended at three 
months and HRQoL declined from three months to 12 month follow-up.
However it may be more complex than contact or supervision only that is needed to produce 
positive outcomes as Wall et al.18 reported frequent contact and a 78.9 percent participation 
at 12 months, but reported no significant differences between intervention and control 
groups. The duration of the intervention may affect adherence. It has been shown that 
adherence in exercise interventions by adults and older adults drops with time.35 Our 
findings from the reviewed studies are similar to other physical activity/exercise studies in 
healthy or sedentary older-aged adults of short and long duration, with and without regular 
supervision.36,37
Discussion
Strengths of the Studies
Participant characteristics—All of the studies focused on older adults with a mean age 
across studies of 70 years. The attention to older adults with a health condition such as heart 
failure adds to the small but growing cache of information to support the development of 
appropriate interventions for this population. Additionally, all studies included older patients 
with New York Heart Association heart failure classification of II and III, with a few studies 
including class I. The widely-used classification system identifies the severity of heart 
failure (I-IV), and identifies the overall health of the patient related to their heart condition. 
All studies used exclusion criteria of “unstable heart condition” and therefore limited 
inclusion of NYHA class IV, with the exception of one patient in the study by Brubaker et 
al.26 who was randomized to the control group. This is consistent with many current medical 
intervention studies, as class I heart failure patients typically do not have the associated 
symptoms which may contribute to lower physical activity, and class IV patients are not 
medically stable to participate in higher levels of physical activity.38,39 Comorbid conditions 
and medication characteristics were reported by most studies and were very similar. The 
very comparable characteristics of participants lend strength to generalizability, with the 
exception of minority groups. Minority representation was good in five studies with a range 
between 14 and 41 percent inclusion.
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Research Design—All studies were randomized controlled trials, considered the gold 
standard for evaluating the efficacy of an intervention.40 This reduces the risk of selection 
bias and ensures that both intervention and control groups have similar variance. A majority 
of studies included descriptions of the exercise/physical activity regimen and several detailed 
the intervention protocol, allowing for replicability of the study. Control group designs 
across studies were similar, and included usual care (primarily basic heart failure education), 
attention control (e. g. basic heart failure education plus nutrition education), and alternative 
treatment (e.g. weekly phone call follow-up).
Data Collection Measures—The use of valid and reliable data collection tools in the 
studies, with most studies using the same or very similar tools, allows for direct comparison 
of outcomes. For example, the six-minute walk distance test (6MWT)—used in 11 studies—
has been validated across various older adult populations and specifically in older heart 
failure patients and has been used to predict future morbidity and mortality.41 Additionally, 
the MLWHFQ—used in nine studies—is a well-known and validated 21-item, disease-
specific self-report questionnaire measuring physical, socioeconomic, and psychological 
impairment related to heart failure.42 The CHFQ ( two studies) has also been validated in 
older adults and measures subjective health status in heart failure. It is a 16-item 
questionnaire that must be administered by a trained investigator.43 Both instruments have 
been tested extensively in older adults and show strong correlations with NYHA status and 
were very responsive to heart failure patients’ changing conditions.44
Continuous health monitoring—All of the studies included prescreening (as eligibility 
criteria) and health assessment components at baseline and for the duration of the 
intervention for the treatment group. Measures were varied across studies, from 
electrocardiogram, blood pressure monitoring, and pulmonary function, to symptom 
assessment and reported exertion during exercise. Each study reported any loss of 
participation related to morbidity/mortality, but identified that none was a result of the 
intervention activity. All participants who began each exercise session were able to complete 
or stop on their own without the investigator halting the activity for a health reason. Several 
studies with unsupervised home exercise activities indicated investigators performed up to 
weekly follow-up phone calls to assess health condition. This manner of care for participants 
reduces the risk of adverse effects from an intervention but also can be perceived as support 
and encouragement to engage in the intervention. Knowing a trained investigator is 
monitoring one’s health may result in higher engagement in the activity by the participant.45
Clinically meaningful results—All of the studies reported a measure of physical 
function and perception of quality of life. These outcome measurements provide realistic 
and easily understandable results for the general heart failure population. In an exercise plan, 
goals and results should be communicated with the older adults in meaningful terms. Often 
highly technical results such as V02max, pulse pressure, and exertion levels, though not 
unimportant, are not easily translated to meaningful results for the participant. Simple, yet 
quality outcome measures such as distance walked/daily steps, strength, symptoms such as 
fatigue level, and ability to complete activities of daily living are easily understood by older 
adults. Additionally, with the changing lens of health care delivery to a patient-centered 
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focus, incorporating goals and values which are important to heart failure patients can help 
clinicians guide management of their care.
Limitations of the Studies
Absence of theory-based interventions—Only one study described a theoretical 
approach to their intervention. Gary et al.24 describe the use of Cognitive Behavioral 
Therapy (CBT) as an integral part of their intervention to improve outcomes in their study 
population. Their results show that the combined intervention based on CBT and exercise 
resulted in significant changes in physical function, while exercise alone did not. However, 
there was no discussion regarding theory constructs that may have supported the 
improvement in function. It is well supported in the literature that increasing physical 
activity levels is a result of behavior change35 thus, interventions to support this population 
should include a behavioral theory component. The use of components such as goal setting 
and social support for physical activity/exercise in the older adult population have been 
shown to promote feelings of exercise self-efficacy and competence.37 Theory-based 
interventions that support behavior change may support long-term maintenance of physical 
activity in this population.
Underrepresentation of minority populations—Minority populations were not 
represented in seven (58.3%) of the studies as they either did not identify or did not include 
minority population information. Additionally, two of the larger studies (with N=100+) 
report less than 15 percent minority representation. Low representation makes the results 
from this analysis difficult to generalize to populations other than white. This leaves a 
significant gap in the evidence regarding physical activity/exercise effects in minority 
groups.
Recommendations
The small number of studies included in this review reported wide variability in intervention 
period, setting, and methods which makes it difficult to adequately identify specific 
components that may be effective in promoting physical activity in the older heart failure 
population. However, while the combined results from these studies show only moderate 
results on improvement of function and HRQoL through physical activity/exercise, there 
were no adverse participant outcomes, therefore they must be considered important factors 
for heart failure patients. Specific components such as group-based programs and frequent 
contact/supervision by researchers or health team members appear to promote positive 
outcomes.
The ability to maintain adequate physical function and independence in self-care abilities is 
a concern of older adults that has been identified in previous studies.46–48 Additionally, 
regardless of physical function level many older adults rate their health based on perceptions 
of their quality of life.49 Studies assessing functional and/or quality of life outcomes not 
only address areas that are important to the older heart failure population, but also address 
key elements in the Healthy People 2020 initiative, specifically the goals of reducing 
functional burden and increasing physical activity engagement by older adults.16
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Clinicians and nurses play an important role in assisting older adults with heart failure in 
developing a physical activity/exercise program. They can use their technical knowledge of 
the heart failure condition, physical activity guidelines, measures, and outcomes to assist 
their patients in understanding and setting appropriate, realistic, and meaningful goals. Batt 
et al.10 recommend inactive older adults obtain an exercise prescription from their health 
care provider after physical assessment and begin physical activity at lower levels and 
increase duration and intensity to meet the U. S. Physical Activity Guidelines or a 
comparable activity equivalent according to their health condition. Participants in the 
reviewed studies showing significant results averaged 30 minutes of moderate exercise for 
two to three days a week, performing a variety of physical activities. This frequency is less 
than what is recommended for healthy older adults however may be adequate for this 
chronically ill population. It appears walking programs, dancing activities, use of cycle 
ergometry and resistance training are all appropriate activities to support function and 
quality of life outcomes. Pre-screening and health assessment and participant reporting of 
perceived exertion during the physical activity/exercise programs supports a safe setting for 
the intervention.
Areas for Future Research
Future research should continue testing differences between individual and group-based 
physical activity interventions on long-term outcomes. As five of the seven studies that 
reported significant differences in function or HRQoL performed group-based interventions, 
it may be that elements of the group process (e. g. feeling of community, interaction, verbal 
encouragement by similar others) were important influences on outcomes. This supports our 
earlier call for adoption of theory-based approaches to promote behavior change. 
Researchers should apply behavioral theory components that have been tested in previous 
physical activity interventions of older adults. Additionally, the group setting and/or 
inclusion of spouses or significant others may better support participant engagement and 
adherence to the program. Furthermore, older adults may need specialized instruction and 
continued support to maintain appropriate activity and exercise levels at home. Next, future 
research must place an emphasis on minority recruitment as it is well known that heart 
failure places a disproportionate burden on ethnic/racial minority populations, including 
African Americans and Latinos.50 Diverse older adult participants may also provide a better 
understanding of culturally relevant physical activity intervention components that may be 
generalizable to broader settings. Future studies should also examine various methods of 
long-term participant contact and support, and report cost analyses of these, so that 
researchers may evaluate the most appropriate methods to maintain participant support for 
optimal outcomes. Finally, future research should incorporate patient-directed outcomes 
such as function and quality of life measures in their studies.
Conclusions
Adults 65 years and older with heart failure have significantly higher mortality rates51 and 
are at increased risk for decreased physical function and self-care abilities compared to their 
younger counterparts.52 However, higher levels of physical activity, even in older adults 
already suffering chronic heart failure, may improve physical function and fitness level and 
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thus reduce morbidity and mortality. A variety of physical activities from seated exercises to 
higher level treadmill exercise appear to be appropriate for this population. Both group and 
individual physical activity/exercise programs show success for patient engagement however 
continued supervision and encouragement may be required for long-term adherence. Further 
work is essential to identify successful strategies to support older adults with heart failure to 
increase physical activity thus supporting physical function levels and health related quality 
of life.
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 d
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l c
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m
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 c
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 re
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 b
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re
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 c
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 m
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 c
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 m
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 p
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 p
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t p
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s f
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 m
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 m
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 p
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 m
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l c
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 re
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l c
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 m
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) c
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 c
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at
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t p
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 m
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m
in
. s
es
sio
n 
fo
r 2
–
3 
tim
es
/w
ee
k;
 w
ee
kl
y 
ph
on
e 
ca
ll
du
rin
g 
ho
m
e-
ba
se
d 
ex
er
ci
se
Co
nt
ro
l: 
us
ua
l h
ea
rt 
fa
ilu
re
 c
ar
e
w
ith
ou
t e
x
er
ci
se
 tr
ai
ni
ng
at
 3
 m
on
th
s p
re
se
rv
at
io
n 
of
 F
LP
 sc
or
es
in
 in
te
rv
en
tio
n 
gr
ou
p 
w
ith
 d
ec
lin
e 
in
co
n
tr
ol
 b
u
t d
id
 n
ot
 re
ac
h 
sig
ni
fic
an
ce
;
CH
FQ
 sc
ore
s d
id 
no
t d
iff
er
 b
et
w
ee
n
gr
ou
ps
 a
t a
ny
 ti
m
e 
po
in
t; 
no
 d
iff
er
en
ce
be
tw
ee
n 
gr
ou
ps
 in
 6
M
W
T 
at
 an
y 
tim
e
po
in
t
n
o
 d
isc
us
sio
n 
of
 c
lin
ic
al
sig
ni
fic
an
ce
; u
nk
no
w
n
m
in
or
ity
 in
cl
us
io
n
75
%
 p
ar
tic
ip
an
t a
dh
er
en
ce
 to
pr
ot
oc
ol
 (a
tte
nd
ing
 > 
80
% 
of
se
ss
io
ns
);i
nc
lud
ed
 su
bje
cts
w
ith
 m
ul
tip
le
 c
om
or
bi
di
tie
s;
o
ld
er
 a
ge
d 
of
 st
ud
y 
po
pu
la
tio
n;
te
st
in
g 
of
 se
at
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H
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